An accurate delineation of the surgical anatomy of perianal inflammatory disease is vital before surgery to prevent postoperative recurrence and incontinence. The purpose of this study was to evaluate the use of transperineal sonography for evaluating perianal inflammatory disease. Thirty patients (23 males and 7 females) with clinically suspected perianal inflammatory disease were imaged with transperineal sonography in males and transperineal and transvaginal sonography in females. All fluid collections, sinus tracts, and fistulae were evaluated in relation to the sphincters and perineum. Twenty-seven of the 30 patients had fistulae: 7 intersphincteric, 17 transphincteric, and 1 extrasphincteric fistula. Three patients had perianal fluid collections with sinus tracts. Preoperative sonographic findings were confirmed in 23 patients. Thirty-one internal openings seen on sonography were confirmed on surgery. The authors conclude that transperineal and transvaginal sonography are accurate and painless methods for documenting perianal inflammatory disease.
fistula-tract passes both the internal and external sphincter at varying levels into ischiorectal space, (3) the suprasphincteric fistula-tract passes through the intersphinteric plane over the top of the puborectalis and then down through the levator plate to the skin, and (4) the extrasphincteric fistula-tract passes from the perianal skin through ischiorectal fat and the levator muscle into the rectum.
Surgery for fistula in ano is potentially difficult, and prior knowledge of complicated fistula might be beneficial to keep the recurrence rate as low as possible and to decrease the postoperative occurrence of fecal incontinence. A complicated fistula is different from a simple intersphinteric fistula because it may be associated with the horseshoe component, the blind tract, and fluid collection. 3 Also, exact anatomy is often difficult to determine by clinical examination alone. In this respect, imaging can play a vital role.
Fistulography has been used for years and has been considered to be of limited value. 4 Transrectal sonography and, recently, hydrogen peroxide-enhanced transrectal sonography have been used for imaging fistulae and abscesses. Disadvantages include patient discomfort, limited field of view, and limited penetration of the sonographic beam into perirectal tissue. 5, 6 Magnetic resonance imaging has been shown to be useful in the evaluation of perianal fistula, 3 but this modality lacks real-time capability, is not easily available, and is time-consuming and costly. Transperineal sonography is well described for pregnant patients 7 and young children, 8 but it has not been widely used for evaluating distal anorectal and perirectal abnormalities.
In this study, we describe the technique and imaging findings in 30 patients who underwent transperineal and transvaginal sonography for evaluation of perianal inflammatory disease.
Subjects and Methods
A prospective study was done on 30 patients (23 males and 7 females) who were referred for sonographic evaluation from the surgical outpatient department of our institute. All these patients were clinically suspected to have perianal inflammatory disease. The patients ranged in age between 20 and 56 years (mean 38 years). An informed consent was taken from all patients. All patients underwent transperineal sonography; in addition, transvaginal sonography was performed in all female patients. All data were gathered using an ATL UM-9/ATL APOGEE-800 (Bothell, Wa) machine with a 7.5-MHz transvaginal probe.
The patient was placed in a supine lithotomy position, and the probe was placed on the perineum, just anterior to the anal verge. Pressure was applied on the perineal body. The probe was then gently angled posteriorly and cephalad, so that the full length of the anal canal was visualized. In female patients, the probe was placed low in the vagina and angled posteriorly. Axial and sagittal images were recorded. In patients having an external cutaneous opening, the probe was also placed adjacent to it, and images were obtained to show the course of the fistulous tract and any fluid collections, if present.
Normal Transperineal and Transvaginal Sonographic Appearance of the Anal Canal
The normal internal sphincter was visualized as an approximately 3-mm thick hypoechoic band completely surrounding the echogenic rectal mucosa. The external sphincter was seen as a mixed echotexture, slightly thicker band (5 mm) surrounding the internal sphincter. It was deficit superiorly and anteriorly ( Fig. 1 ). The anorectal junction was identified by the puborectalis-levator ani muscle, which was sling like, and at this level, the lumen of the gut changed from oval (rectum) to a more rounded morphology of the anal canal. 12 The following findings were recorded: (1) number and site of external openings (according to o'clock position relative to anus), (2) identification and classification of fistula (according to Parks et al. 2 
Results
All examinations were performed without technical difficulties. Patients experienced no discomfort or subsequent morbidity related to sonographic examination. Sonography classification of fistula in ano, according to Parks et al. 2 was achieved in 27 of the 30 patients (Table 1) . Sonography revealed 7 intersphincteric (Figs. 2, 3) and 17 transphincteric fistulae. Three fistulae were seen extending above the anorectal junction; although their exact opening into the rectum could not be identified, they were classified as extrasphincteric fistulae (Figs. 4, 5). Location found on sonography. The remaining 3 patients had only fluid collection, and no fistulous communication with the anal canal or rectum was present ( Fig. 6 ).
In addition to the primary tract, the secondary tract was seen in 13 patients: 4 with intersphincteric, 7 with transphincteric ( Figs. 7, 8 ), and 2 with extrasphincteric fistulae. Out of these secondary tracts, 10 were blind-ending sinuses ( Fig. 9 ), whereas 4 had an additional internal opening into the anal canal.
Twenty-eight of these 30 patients had surgical intervention. Ten underwent conventional lay open fistulectomy, 18 were treated with Kshar-sutra (alkaline thread), and 2 were lost to follow-up. The sonographic findings were confirmed in 23 of these 28 patients ( Table 2 ). In these patients, the exact anatomic location, the site of the internal opening, the course of the primary and secondary tract, and fluid collections and their relationship to the internal and external sphincter were correctly demonstrated on sonography. It had a sensitivity of 94% and a positive predictive value of 90%.
In two patients with secondary fistulous tracts, no secondary tract was seen on surgery, but the primary tract was confirmed. In one patient, the secondary tract was seen, but its internal opening into the anal canal, which was seen on sonography, was not confirmed on surgery. Thus, surgical exploration revealed 30 internal openings, whereas 31 were seen on sonography.
Of the three patients labeled as having extrasphinteric fistulae on sonography, only two patients had a fistulous tract communicating with the rectum, and one was a blind-ending sinus tract. Surgical confirmation was not possible in two patients as they left against medical advice.
Discussion
Infection of the small intersphincteric anal glands manifests as perianal abscess and fistula. Abscess represents the acute form, whereas in the chronic phase, it will manifest as fistula in ano. 2 Fistula in ano has been classified into different groups by Parks et al., 2 but this classification may be complicated by the occurrence of horseshoe tracts, fluid collection, and additional blind tracts. Apart from accurate classification, a detailed knowledge of the anatomic relationship, especially the relationship of the tract with the sphincter mechanism, is important in planning surgery. A few studies describe the usefulness of sonography in assessing sphincter anatomy. 9 Sonography is also useful in assessing fecal incontinence, the extent of anal tumor invasion, 10 rectal 11 and colovaginal fistulae due to diverticulitis, 12 or Crohn's disease.
Our results show that transperineal sonography is an effective modality in detecting and classifying fistula in ano and also in detecting complicated fistulae. Surgery confirmed the primary anal fistulae in 8 patients (88.8%), secondary tracts in 10 patients (83.0%), and a number of internal openings in 30 (96.7%). It is comparable to the study done by Sudol-Szopinska et al., 13 in which 86.5% of anal fistulae and only 81.1% of internal openings were identified on endoanal sonography. The possible explanation is that they performed endoanal sonography, which may miss internal openings as they do not lie within the focal range of the probe. Thus, transperineal sonography scored better in evaluating internal openings. Two patients were false positive for secondary tracts (i.e., no tract was identified on surgery). This can be explained by the fact that sonography is more sensitive than direct visualization or probing when detecting thin (few millimeter) tracts. 14 We identified only 83% of the secondary tracts. Recent studies done with hydrogen peroxide-enhanced endoanal sonography have shown better sensitivity in detecting the type of fistula, complex fistula, and also internal openings. 15 Although we did not use hydrogen peroxide in our study, we assume that its use would have improved the detection of fistula and internal openings. However, the use of hydrogen peroxide has the same limitations as that of fistulagraphy. 16 The internal opening of one patient seen on sonography was not confirmed on surgery. However, surgery may not always identify an internal opening in patients who have perianal fistula. According to one study, at surgery, an internal opening was not found in 14% of patients. 17 One explanation for missing an internal opening on surgery is that perhaps it had closed sometime in between the interval of surgery and sonography.
In a series by Gordon et al., 16 there was disagreement between fistula classification at magnetic resonance (MR) imaging and the final surgical classification in 30 patients. Out of these 30, 13 underwent further surgery in which the findings of MR were confirmed. The remaining 17 did not undergo additional surgery, but MR findings were assumed to be correct if there was recurrence. Similarly, we should have subjected the patients with false-positive secondary tracts and internal openings to long-term follow-up to see if there was recurrence.
One patient had a perianal abscess with no fistulous tract on sonography, but at surgery, a communication with the anal canal was found. Sonography correctly identified the site of the abscess and reported thinning of the sphincter at that level ( Fig.  10) , with no communication with the anal canal.
In three patients who had extrasphincteric fistulae, the exact site of the internal opening into the rectum was not demonstrated on sonography. On surgery, only two patients showed communication with the rectum. However, the secondary tract from these extrasphincteric fistulae in two patients was correctly reported on sonography. Thus, transperineal sonography had one disadvantage in that fistulous tracts and their openings above the anorectal junction were not visualized. This conforms with previous studies, which report that transperineal sonography may be limited in the assessment of high perirectal diseases, particularly in male patients. 14 This study used a transvaginal probe for the examination as it has a small footprint that could be easily placed on the perineum. It could also be easily placed over the cutaneous opening, and the fistula could be traced through an oblique course.
The type of fistula and its exact course, secondary tracts, internal openings, and fluid collections were evaluated in this study. This is important in patient management as fluid collections should be surgically drained and because antibiotics alone have a limited role in treatment. 18 It is also equally important to identify secondary tracts and internal openings, as failure to detect and treat these tracts and infected glands is the most common cause of recurrence. 14 The relationship of these fistulous tracts to the sphincter mechanism is important for surgeons to plan surgery that results in minimal damage to the external sphincter and puborectalis, which may otherwise lead to incontinence. 
Limitations
None of the patients included in our study had undergone surgery in the past for perianal diseases. Disease recurrence and repeated surgeries are common in perianal inflammatory diseases. Previous surgery may distort the sphincter anatomy, and the exact course of the fistula may be difficult to detect on sonography. Also in our study, we did not classify the fistula as active or inactive. On sonography, the active fistulae appear hypoechoic, whereas the inactive ones may be isoechoic or heterogeneous in echotexture. In our study, we were unable to detect the exact site of the internal opening in high fistulae, which could have been overcome by combining transperineal and transabdominal sonography (with full bladder) to visualize the fistulous opening into the rectum.
To date, magnetic resonance imaging (MRI) and endoanal sonography are considered the gold standard in imaging perianal inflammatory diseases. 19 MRI, although good, is not cost-effective and is not easily available. Endoanal sonography is difficult in patients with perianal inflammation as pain is the major limiting factor. Other limitations of endoanal sonography are that the internal opening may be missed as it does not lie within the focal range of the probe. Also, perirectal tissue is not well evaluated as there is insufficient penetration of the sonographic beam beyond the external sphincter. 20 Transperineal and transvaginal sonography is an easy, cost-effective (compared to MRI), and sensitive method for imaging perianal abscesses and fistulae. This technique may be especially useful in an acute setting when a patient has pain. Thus, it could prove an important adjunct to the surgeon for the evaluation and treatment of patients with complex perianal inflammatory diseases.
